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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group I, claims 1-8 and 32-46, in the reply filed 
on May 11, 2006 is acknowledged. 

Claims 9-31 and 47-63 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on May 11, 2006. 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1 .48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Priority 

2. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) or 
under 35 U.S.C. 120, 121, or 365(c) is acknowledged. Applicant has not complied with one or 
more conditions for receiving the benefit of an earlier filing date under 35 U.S.C. 1 19(e) as 
follows: 

The later-filed application must be an application for a patent for an invention which is 
also disclosed in the prior application (the parent or original nonprovisional application or 
provisional application). The disclosure of the invention in the parent application and in the later- 
filed application must be sufficient to comply with the requirements of the first paragraph of 35 
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U.S.C. 1 12. See Transco Products, Inc. v. Performance Contracting, Inc., 38 F.3d 551, 32 
USPQ2d 1077 (Fed. Cir. 1994). 

The disclosure of the prior-filed application, Application No. 60/184,120, filed 
2/18/2000, fails to provide adequate support or enablement in the manner provided by the first 
paragraph of 35 U.S.C. 112 for one or more claims of this application. This provisional 
application appears to be directed to computational methods for analyzing nucleic acids, and 
does not describe the nanoparticle-based nucleic acid assemblies of claims 1-8 or the dendrimer 
detection complexes of claims 32-46 of the instant application. The only mention of 
nanostructures appears on page 58 and does not provide adequate support for the instant claims. 
Therefore, the instant application has not been granted benefit of the earlier filing date of the 
above provisional application, and an effective filing date of February 17, 2001 (filing date of 
PCT/US01/05139) has been used. 

Specification 

3. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 1 50 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

Specifically, the abstract uses the legal phraseology "means", for example, "means for 
introducing energy into the first nanoparticle." 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



5. Claims 1 and 3-5 are rejected under 35 U.S.C. 102(b) as being anticipated by Mirkin et 
al. (Nature (1996) 382: 607-609). 

Regarding claim 1 , Mirkin teaches a detection device comprised of a hybrid nucleic acid 
assembly (Figure 1). The hybrid nucleic acid assembly taught in Figure 1 of Mirkin comprises a 
nucleic acid polymer and a first and second nanoparticle conjugated to the nucleic acid polymer. 
Specifically, the first and second nanoparticles are conjugated to the nucleic acid polymer via the 
"linking DNA duplex". This double-stranded DNA molecule has two "sticky ends" that 
hybridize to the oligonucleotides immobilized on the two nanoparticles, thereby conjugating the 
nanoparticles (see Figure 1 and also page 608). Note that the specification does not require that 
the conjugation be covalent, and therefore, the assembly of Mirkin is a conjugated system. The 
oligonucleotide- functionalized gold nanoparticles of Mirkin comprise a means for introducing 
energy into the first nanoparticle and a means for detecting energy from the second nanoparticle, 
because upon conjugation of first and second nanoparticles via hybridization with the duplex 
DNA, an absorbance transition (red to purple) occurs (see page 608 and Figure 2). Therefore, 
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the nanoparticle-DNA hybrid assembly contains (within itself) a means for introducing energy 
(light) and detecting energy. Finally, the hybrid assembly taught by Mirkin includes a means for 
determining a physical property of the nucleic acid polymer, because since the above color 
change only occurs upon hybridization of the duplex linker to the complementary nanoparticle- 
immobilized oligonucleotides, observation of the color change is indicative of a physical 
property of the nucleic acid polymer, namely that it has hybridized to the fiinctionalized 
nanoparticles. 

Regarding claims 3 and 4, Mirkin teaches gold nanoparticles (see Figure 1 and page 607, 
column 2). 

Regarding claim 5, formation of the assembly taught by Mirkin produces a mechanical 
property (a change in the flexibility of the duplex linker DNA). The images acquired using 
transmission electron microscopy (TEM) of the nucleic acid assembly provided information 
about this mechanical property of the nucleic acid polymer (page 608, column 2). 

6. Claims 1 and 3-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Bamdad 
(US 2002/0098526 Al). 

Regarding claim 1 , Bamdad teaches a detection device comprising a hybrid nucleic acid 
assembly (paragraph 6 and Figure 1). The hybrid assembly comprises a nucleic acid polymer 
conjugated to a first and second nanoparticle (see Figures 5 & 6 and paragraphs 90-91, or 
alternatively, Example 2 on page 13). Bamdad also teaches covalent attachment mechanisms 
(paragraph 59). The hybrid assembly of Bamdad further comprises a means for introducing 
energy to the first nanoparticle and means for detecting energy from the second nanoparticle, 
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because upon conjugation of first and second nanoparticles via hybridization of the 
complementary DNA strands, an absorbance transition (red to purple) occurs (paragraphs 1 12- 
1 13). Therefore, the nanoparticle-DNA hybrid assembly contains (within itself) a means for 
introducing energy (light) and detecting energy. Finally, the hybrid assembly taught by Bamdad 
includes a means for determining a physical property of the nucleic acid polymer, because since 
the above color change only occurs upon hybridization of complementary DNA nanoparticle- 
immobilized DNA strands, observation of the color change is indicative of a physical property of 
the nucleic acid polymer, namely that it has hybridized to the functionalized nanoparticles. 

Regarding claims 3 and 4, Bamdad teaches that the first and second nanoparticles may be 
gold (Example 2, paragraphs 109-1 13). 

Regarding claim 5, Bamdad teaches that the assembly may function as a biosensor, where 
changes in mechanical properties such as flow rate, pressure and/or electroosmotic forces are 
measured and related to a physical property of the nucleic acid polymer, namely its ability to 
hybridize to a test sample (paragraphs 84-87, in particular paragraphs 86-87). 

7. Claims 1, 3, and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by Dubertret 
et al. (US 2004/0002089 Al). 

Regarding claims 1 and 3, Dubertret teaches a detection device comprising a hybrid 
nucleic acid assembly (see abstract and Figure lb). The hybrid nucleic acid assembly of 
Dubertret comprises a nucleic acid polymer covalently linked to two nanoparticles (see Figure 
lb). Dubertret teaches that the first nanoparticle may be a gold nanoparticle (Figure lb; 
paragraph 10) and that the second nanoparticle may be a luminescent quantum dot (Figure lb; 
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paragraph 12). The hybrid assembly of Dubertret includes a means for introducing energy to the 
first nanoparticle and a means for detecting energy from the second nanoparticle (paragraphs 17 
& 38 teach applying fluorescence energy to both nanoparticles and detection of the change in the 
signal emitted from the second particle). The information gained by the change in fluorescence 
of the second nanoparticle provides a means of determining a physical property of the nucleic 
acid polymer, specifically its ability to hybridize with an added binding partner (paragraphs 17 
and 38). 

Regarding claim 5, the hybrid assembly of Dubertret includes a means for producing a 
mechanical property (specifically, conformational changes that inherently lead to increased 
flexibility of the hybrid assembly upon binding to a provided target; see paragraph 38) that 
provides information about the physical property of the nucleic acid polymer, specifically its 
hybridization state. 

8. Claims 32-36, and 38-45 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Tomalia et al. (USPN 5,714,166). 

Regarding claim 32, Tomalia teaches a dendrimer-nucleic acid-energy detector complex 
(column 1, line 66 - column 2, line 9) comprising a nucleic acid sequence and a dendrimer 
(column 2, lines 10-26). Tomalia also teaches that the dendrimer-nucleic acid complex may 
further include a signal generator, such as a fluorescent, bioluminescent, or phosphorescent 
entity, a signal reflector, such as a paramagnetic entity, or a signal absorber, such as a dye 
(column 16, line 56-column 17, line 33), all of which are energy detection devices. 
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Regarding claims 33 and 36, Tomalia teaches that the dendrimer comprises a conductive 
material, specifically metalloids (column 12, lines 42-45). 

Regarding claim 34, Tomalia teaches that the dendrimer has a star shape, a starburst 
shape (Figure 1; column 1, lines 45-50), a spherical shape, or rod shape (column 12, lines 1-10). 

Regarding claim 35, Tomalia teaches that the energy detection device is a fluorophore or 
chromophore (column 16, line 56 - column 17, line 33; see especially column 16, lines 59-62). 

Regarding claim 38, Tomalia teaches that the complex is incorporated into an 
encapsulating agent (column 28, lines 53-63). 

Regarding claims 39-41, Tomalia teaches transfection of the complex into a cultured cell 
(see column 41, lines 18-23 and also Example 70, column 120, lines 33-52) or administration to 
a multi-cellular organism (column 40, lines 35-46). 

Regarding claims 42-45, Tomalia teaches that the nucleic acid may be DNA (single or 
double-stranded), RNA (which is a single stranded nucleic acid) (column 2, lines 16-27). 

9. Claims 32-37 and 39-46 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Tomalia et al. (USPN 6,475,994 B2). 

Regarding claim 32, Tomalia teaches a dendrimer-nucleic acid-energy detector complex 
(column 2, lines 19-24) comprising a nucleic acid sequence (column 3, lines 1-7), a dendrimer 
(column 3, lines 9-10), and an energy detector (column 2, line 21 and lines 38-41; where the 
metals are energy detectors). 

Regarding claims 33 and 36, the dendrimer of Tomalia comprises a conductive polymer, 
specifically a metal, such as gold or copper (column 2, lines 38-41). 
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Regarding claim 34, Tomalia teaches that the dendrimer may have a spherical or rod 
shape (column 4, line 67 - column 5, line 1). Tomalia also teaches the use of star shaped 
dendrimers (column 6, line 15). 

Regarding claim 35, the conductive gold metal component of the dendrimer complex 
taught by Tomalia is inherently capable of transmitting and receiving energy. Therefore, this 
energy detection device may function as a transceiver. 

Regarding claim 37, Tomalia teaches that the dendrimer polymer may be coated with 
gold nanoparticles (column 8, lines 44-52; where the gold particles in the gold sol are 
nanoparticles since their maximum dimension may be from 1-100 nm). 

Regarding claims 39-41, Tomalia teaches transfection of the complex into cultured cells 
or administration to a multi-cellular organism (column 8, line 59 - column 9, line 3). 

Regarding claims 42-46, Tomalia teaches that the nucleic acid may be DNA (a double- 
stranded nucleic acid), RNA (which is a single stranded nucleic acid), or cDNA (column 3, lines 
1-8). 

Claim Rejections - 35 USC § 103 
10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
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claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

1 1 . Claims 2 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Unger et 
al. (USPN 6,443,898 Bl) in view of either of Mirkin et al. (Nature, 1996) or Dubertret et al. (US 
2004/0002809 Al). 

Unger teaches therapeutic delivery systems comprising a lipid-encapusulated target agent 
(including nucleic acids) (see abstract and column 25, lines 42-52). Unger further teaches the 
inclusion of nanoparticles with the encapsulated therapeutic agent (column 23, lines 33-40). 

Regarding claim 2, Unger teaches the application of ultrasonic energy to the therapeutic 
delivery system to release the contents of the liposome (column 28, lines 35-38; see also column 
31, line 58 - column 32, line 3). 

Regarding claims 6-8, Unger teaches transfection into cultured cells (column 33, lines 38- 
42) and also administration to multi-cellular organisms (column 33, lines 43-53). 

Unger does not explicitly teach that the therapeutic agent (antisense nucleic acid) is 
conjugated to the nanoparticles. 

Mirkin and Dubertret separately teach the device of claim 1, as discussed above. 

Neither Mirkin nor Dubertret teach application of ultrasonic energy to the nanoparticle 
conjugate or transfection of the device into a cell. 
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It would have been prima facie obvious for one of ordinary skill in the art at the time of 
invention to incorporate the oligonucleotide-nanoparticle assemblies taught by either Mirkin or 
Dubertret into the therapeutic delivery systems of Unger in order to improve the detection 
capability of the system. Unger teaches monitoring the efficacy of the therapy solely through the 
use of ultrasound (see for example, column 4, lines 48-51). Mirkin and Dubertret separately 
taught visual (colorimetric) detection of nanoparticle-oligonculeotide conjugates where the 
detectable signal resulted from hybridization to a complementary nucleic acid (see page 608 of 
Mirkin and paragraphs 17 and 38 of Dubertret). The person of ordinary skill would have been 
motivated to utilize these directly detectable nanoparticle-nucleic acid conjugates to quickly and 
easily monitor their binding to target nucleic acids. The person of ordinary skill would have 
been particularly motivated to use the oligonucleotide-nanoparticle conjugates of Mirkin or 
Dubertret in the critical early-stage in vitro cell transfection studies proposed by Unger (column 
33, lines 38-42), because doing so would have provided a rapid and direct method of detecting 
binding between the released oligonucleotide-nanoparticle conjugates the target nucleic acid, 
thereby minimizing the time required for screening multiple targets and reaction conditions. 
Therefore, the person of ordinary skill, interested in rapidly and easily detecting binding between 
a potential therapeutic nucleic acid and its target, would have been motivated to use the directly 
detectable oligonucleotide-nanoparticle conjugates taught by either Mirkin or Dubertret, thus 
resulting in the instantly claimed invention. 



Application/Control Number: 10/758,875 



Art Unit: 1637 



Page 12 



Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Torimoto et al. (Journal of Physical Chemistry B (1999) 42(103): 8799-8803) and 
Coffert et al. (Nanotechnology (1992) 3:69-76) teach attachment of multiple CdS nanoparticles 
to an immobilized DNA molecule. Baker et al. (USPN 6,471,968 Bl) also teaches nucleic acid 
dendrimer-energy detection devices. 



Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Angela Bertagna whose telephone number is (571) 272-8291. The examiner can normally be reached on 
M-F 7:30-5 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary Benzion 
can be reached on (571) 272-0782. The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information system, call 800- 
786-9199 (IN USA OR CANADA) or 571-272-1000. 
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